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Background: 2D ultrasound speckle tracking has detected greater rotation in the subendocardial layer of the left ventricle (LV). A model with a 
stabilized outer myocardial layer and a rotating inner myocardial layer was constructed to determine if 3D ultrasound could consistently distinguish 
the difference in rotation between the layers.
Methods: Twenty porcine hearts were used. Two hearts were used to construct the outer and inner layers of the model. To form the outer layer, the 
atria and the septum were removed, creating a single, large ventricle. For the inner layer, the LV was extracted from a second heart and a balloon 
attached to a pulsatile pump was inserted through the mitral valve. The LV base was secured to a rotary device and the inner LV was positioned 
inside the outer layer to meet apex to apex. Stroke volume was 50cc. Rotations of 0, 10, 15, 20, and 25 degrees were applied to the inner LV. 
Imaging was done with a Toshiba Artida ultrasound system. Images were taken at long-axis view and analyzed with UltraExtend®.
Results: The correlation coefficient between the applied rotation and averaged inner segment 3D rotation was 0.982. The 3D method distinguished 
the difference in rotation between the inner and outer layer consistently.
Conclusions: Our study suggests that 3D strain is capable of detecting differences between the layers of myocardium.
